A new anti-platelet drug, E5510, has multiple suppressive sites during receptor-mediated signal transduction in human platelets.
The mode of action of E5510, 4-cyano-5,5-bis(4-methoxyphenyl)-4-pentenoic acid, which has very potent anti-platelet activities, was investigated by examining its effects on the biochemical responses in the process of human platelet activation. In a whole-cell system, E5510 inhibited the increased turnover of inositol phospholipids arising from phospholipase C activation, arachidonic acid release from phospholipids by phospholipase A2, mobilization of intracellular free Ca2+, protein kinase C activation, and thromboxane A2 production. In a cell-free system, E5510 inhibited cyclooxygenase activity and cyclic AMP-dependent phosphodiesterase activity in a dose-dependent manner. An elevation of cyclic AMP in platelets was also observed at a relatively high concentration of E5510. It was suggested that receptor-mediated turnover of inositol phospholipids, intracellular Ca2+ increase, arachidonic acid release from phospholipids and protein kinase C activation might be indirectly inhibited by the increased cyclic AMP level in platelets. Thromboxane A2 production in the whole-cell system was very strongly inhibited by E5510, and the IC50 for this effect was 100 times lower than that of direct inhibition of cyclooxygenase in the cell-free system. It was concluded that although the primary mode of action of E5510 is the inhibition of the cyclooxygenase pathway of positive signal transduction in platelets, E5510 has another mode of action by increasing platelet cyclic AMP, which can act as a negative messenger in platelet signal transduction, and these multiple sites of action synergistically antagonize platelet cellular activation.